
for a period of 11. weeks. The Ohio, Oumbmlnad and Tei~iieseee fell generally throughout the month a t  all 
stations. 

Ice Rivere an.d Hwbom-During the present iiionth Dulutli is the ouly statiou, within the limit8 of 
the Signal Service, reporting interruption of navigation by ice, and the followiug notes from t.his station 
are interesting: On the lst, steamer Quebec made her way t.Iirough eight miles of ice, whirh blocked the 
harbor, and was the first arrival of the season ; on the 3rd, steainer J.  L. Hiwd started out, but became 
blocked in the ice about two miles froin shore, and \vas unable to proceed until' t.he 4th : on the Gth, several 
vessels were blocked in the ice while comiug iutcr port : on t.he 1%h, vessels were still blocked, and the ice 
in  some places was estimated to be forty feet deep, being backed up I)y stmiig NE. winds ; on the 15th, some 
vessels succeeded in passing out, and on the 19th, the ice \vas driven out by strong westerly winds and the 
lake zeported clear. 

Hiqh Tides.-At Indinnola oi i  the lst, 15th aiid 16th : on the latter date the water covered tlie streets, 
in some places to a depth of 18 iuches. At Galveston, 15th, lGth, aud 17th ; on the 16th many st.reets 
were partly under water. At Peus:~coln. 24tl1, very high tide. 

T E M P E R . A T U R E  O F  W A T E R .  
The hnperu.tiwe of wnfer as oheerved ia rivers aiid harbors, wit.11 average depth a t  which observations 

were takeu, is piveu in the table oil ti:e left-hand side of' chart No. 11. At- the followiiig stations observa- 
tious were not. made ou the dat.e.3 iiidicnted : Dulut.11, 1st to 9th, hindered by ice ; San Fraucisco, 1st to 
li'th, iiistrument bri)ken. 

A T M O S P H E R I C  E L E C T R I C I T Y ,  
Thuitder-eform- -were reported froui the various districts on the following dates : New England, 3rd to 

7th. 9th. loth, 1 9 1 h  tc 2lst, 26th to W l i  ; Mitltlle Atlantic States. 6th, 9th, l o t h ,  l l t h ,  14th, 20th to 33rd. 
26th, 27th, 28th : Sout.li -htlautir States, 4th. l l t h ,  13t,li, 3Sd. '2Yrd, Wth, 28th and 30th ; Eastern Gulf 
Rates, 2d. 4th. loth, l l t l i ,  12t.h. 13th. 20tl1, 28rd. 24th to Sith, 9 t h ,  30th, 31st; Western Gulf States, lst, 
26. 4th, 5th. 12th t o  Ifjth, lgtli, 19t,l1, %Mi, 23rd to 31st : Lower Lake region, Yth, 9th, 101h, 19th to Bad, 
26th. Tith, 29th to Slut: Upper Lake regiou, Fitli, i t , l ~ ,  Yth, 10t11, 18th, 19th, 2Srd, 24th, 31st;. Ohio valley 
aud 'Ienn~~ssee, 5th. MI, loth, 11 th, 13th. '70th. ?nrd, 34tl1, '7ith, 35t11, :31st; Upper Mississsippi valley from 
3rd t.n 31st ; h w s - r  Missouri valley, 3rrl, 6th, st11 tiJ  19th. 21et, S3rd to slut  ; Easterc Rocky Mountain 
slope, Pth, 9th. 14th, 1Ptl1, 19th. 20th, SGth, %th, Ylst; L'olorado, 19th aud 26th : New Mexico, 38th; 
Utah, 26th : Wyoiuiiig, 3rd ; Idaho, 15th; Chlitbriiia. 14t,h a t  Princeton snd Red B:uff; \Vashiugtou Ter., 
7th aud 27th. 

A.~rrorrre.-Duriiig May. I W ) ,  three geueral auroral displays were observed over tlie Uuited States, 
nanirlv : 011 the 1st and Siid, esteudiiig from F,:istport.. Me. to Moiitana ; on the l-ltli, extending froin New 
Hampshire and Massachusetts to Lake $uperiiJr, and f r ~ m  the 26th to the 28tl1, frrim New Hampshire to 
Montana. The most southerly stnt.ions reporting nororas were : Girard. Kinus.. New Corydou, Ind., 
aut1 New London 011 the 1st : Woorlst.ock. Md., on the 4th (,very h in t )  aiid Cedar Vale, Kaus., on the 7th. 
La Crnsse, Wis.. lst, froin 8:46 1). 111. to niidiiight : cdor nearly white; in form OS an arch. with 
lower edge well rlefined. with centre 10" above ho:.izcm Below arch a deuse hnzr, very dark in color and 
in striking conirnst with the rest of the sky, which W A Y  very bright and clear. No heiims or columns, 
merely a diffuse light, quite brillinlit a t  times, nearly disappearing for n few seconds, and reappearing agaiu. 
Aich extentled from abut -IOo east to 30' west of magnetic iueridian. Bismarck. 1st. 9:OO p. m., itbuerved in 
northwest, ext.endiiig upward about 30". Dulutli, lst, 9 p. in., light grayish color, tw: arches, breaking up  
about 10 p. in. into heams of light, shooting upward to a great height, some of larger beanis reachiug to 
several degrees beyond the zeuith. Auror~r s l ~ o  observed at 10 p. m. of 2nd. Tdedo. Ist, 1050 1). m., sliifting 
from E. to W. aloiig the iiorth horizon, many streamers reachiug to zenith, disappeared at 11:30 1). in. East- 
port. lst, 8:20 p. m. to 2.45 :I. in. of 2nd. Hurliugtou, Vt., 2ud, 11:15 p. m. to 12:30 a. in., Xrd, green, 
dark segmeut, no arch oflight or streainers. Bangor, Me., and, 11:35 
p. in. to midnight. very bril iaub beams and daucers ; altitude 45" : azimuth 75O to 290". Clear Creek, 
Neb., lst, 8 r. 111. to 11 p. ni., froni \V. to NE. brightest i n  NW. Cresco, Ia., 1st. 9:15 p. m., bright low 
arch in NE., 10 p. m., a f ~ w  str:iggling streamers : 10330 p. in., disappeared ; %id, 10:30 11. m., a few faint 
streamers starting finiii northern horizon. 2nd, not 
very bright ; obscured by clouds before miduiglit. Newburyport, Mass., 2114 cliffuse light above dark seg- 
meat; a few st.reamers, no motjoii, disappeared a t  10:20 p. I U . ~  Lima, N. Y., Ist, 950 to 10:50 p. m., faint, 
E. three t n  five. streainers. St. Paul, lst, 10 p. ni.,dark segmeut, with luminous mc ; continuous motioii from 
to W.; color, psle yellow and orange ; remaiued visible aboul40 niinutes ; telegraph wires perceptibly affected. 
Pernbina, lst, appeared at  8:30 p. in., and contiiiued throughout night; no continuous arch except for a 
minute or two, and dark segment scarcely visible. The aurora exteiided from about 160° to 280" azimuth, 
with an altitude a t  various tiniee reaching to the zeuith : colors, criinson, yellow ar?d green, very transparent. 
Breckenridge, lst, 8 to 1040 p. m., light green color tinged with red. Burlington, Vt., 14th, froin 9 p. m. 
to 1230 a. ni. of the 15tli, light arch of lighs, pale gre.edu. Auburn, N. H.,from 9:20 p. m., of l i t h ,  to early 
moIii of 15th. Toledo, %th, 8:50 p. ni., aItit.de of st,reainers, 3W to 90° ; no lateral motioii ; disappeared 
at 11 p. in. Oswego, 26th, 9:15 to 9:50 p. m., NE. to NW.; altitude to zenith; dark segment sur- 

New London, lst, 9 to 11 p. 111. 

Gardiuer, Me., lst, 9 p. UI. to midnight, very bright. 
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mounted by cliffusn light from which shot innunierable bright beams. B u l l o ,  26th, 9:15 to 9:30 p. m., 
extending from NE. to NW.; beams having an apparent rapid upward movement to an elevation of about 
60°, with a slow lateral movement to the west; color, reddish tinge. Lima, N. Y.,l26th, 9:15 p. in., to .10:15 
p. m.; streamers 9:37 p. m.; altitude 3 5 O .  Trenton, 
N. J., 830 to 8:45 p. in. Burlington, Vt.. 28th, from 11:15 to 1195 p. m., pale green. 

!lelegruph:ic Commuii.icnt.ion Iderjwed with by dttnoqhric! E/ectrkity.-Pike’s Peak, 19th, 21st ; Fort 
Sill, 26th ; Mason, Tex., lst, 4th, 27th ; Boerne, Tex., 28th ; Castroville, Tex., lst, 19th, 20th, 23rd, 24th, 
27th, 28th, 29th ; Fredericksburg, Teu., lst,  27th, 29th : Uvalrle, Tes.. lst, l9th, 23th, 34th ; Laredo, Tex., 
23rd, 24th ; Stockton, Tex., 4th, 6th, 13th, ?,:Mi, l‘ith, 18tl1, 19th: 23rr1, 24th, 28111, 31st; Davis, Tex., 
l l t h ,  14th, 17th : Brackettsville. ‘rex., h l ,  28rc1, %MI, 28th ; Pilot Point.. Ter , 2&h, 29th , McK:ivett, 
Tex., 27th, 28th : Ft.. Elliott., Tes., 29th, 3lst.. On the siinimit of >It. Wnehington, 12th and 26tl1, St. 
Elmo’s fire appeared ou tops of auemonieter and auemoscope. 

Bismarck, 27th, from 9 to 10 p. m., altitude about 5’. 

O P T I C A L  P H E N O M E N A ,  
3’o/okc.r HirloX were reported from the v:wioiis districts on the following dates : New England, 3rd, 4th, 

5th, ith. Sth, l l t h ,  15th, 18th, %th, 26th. %tht  29th ; Nirlille Atlautic St:ttes, 1st to 11Lh, 15th, I!lt,h, 29th; 
Sbuth Atlantic States, 2ud, 5th. l l t h .  12th, 22~11. 29th ; Easteru Gulf States, 41.hq 5th, dth, 12t.li, 14tl;, 
16th ; Western Gulf States, 1st. 14th. 15th, 17th ; Lower Lake region. Sui1 to MI, 9th to 12th. 16th to 3 h h ,  
24tl1, 29th. 31st; Upper Lakes, lst,  ’Lud, 6th. gth, 9th, BOt.11, 31st, %rd, 25th, :9t,li ; Ohio vtilley aurl Ten- 
nessee. 2nd, 4th, 9th. loth, l l t l i ,  2:?rd, 26th. %th, 2!!th, 31st.; Upper lllissisaippi valley, let, 2nd. Sth, 9th 
to lstli, 18th’ to 2211d. 35t.h. 29th ; Missouri v:illey, lst,211cl, 5t.h. 7th to 10t.11, 15t11, 17th to 23nc1, 34th, 25th; 
Micldle Plateau, 4tl1, 7th, lWi. 1Ath to 2lst, 39th ; C:iliforni:i. lst, 7111, lStli, 15th, ldth, 23rd, 34th. 29th ; 
Oregon, let, 5th. Gt,h, 10th. l4th, 18th 21at; Wa+hiiigtoii Tei*ritor., 15th. 18th. lIIt.li ,  2lst. 

L P L ~ I ) ‘  Hdox mere reported f?om v:irious diswicts on t,lie fiillwhg tliites : New England, 2nd, 15th, 
20th. XIicl(i1e Atlantic Bt.tites. l l t h .  M l i ,  1it.h. l!lt.li t.o 1:31d. 29th. St.uth Atlantic hates,  l l s t  to 46th. 
Eastern Gulf Ststen, 13th to 40th, 28rd, %th. L 8\ver L:ike region, 
l i t h ,  lWi, 23rd, W h .  49th. Upper Lake regioo, 13t.h. 14th. lWi ,  19th. 22n . Ohio valley sild Ten- 
nTssee, l i t h ,  18th, 2Sth, 29th. Upper Mississippi v:illey, 18th. 1Gth to 20th ; Missouri valley, 3rd, 16th to 
22114 24th. Pacific coast, l4th, 15th, 
l‘ith, 18th. 

Westeru Gulf Ht:ltc*d? I4th t o  18rd. 

Rocky 3Iount.aiiis, 16th to 21st. Midille Pl:iteau, 17tI1, lilth, 24th. 

Miruge.-North Plat.te, 3rd ; Ft. Ningnrn, N. P., 4th, 2 p. 111. 

M I 8 C E L L A N E O U S  P H E N O M E N A ,  
h’mPet~.-TIie characteristics of the sky at. sunset as indicative of fair or foul weather for the succeed- 

ing twenty-four hours halve been observed at  all Signal Rervice Stations. Reports from 12-1 st.ntions s!iow 
3,829 observations to have been made. of which 22 were reported doubtful : of the remainder, 3,144 or 83.5 
per cent. were followed by the expected weather. 

Tate’r Centre, Kaii., 2nd. 3rd, 5th, 6th, 7th, 29th. 
.Harvard College. Cambridge, WRSS., looked for every clear eveiiing but none seen ; evenings of the 2nd. 
6th, 8th and 10th were the only ones \vlien the preseuce of t.hc light could have been seen. Somerset and 
Fall River, Mass., 2nd. Oregon, Mo., lst, h l ,  3rd. Gth, Tth, 8th. Clear Creek, Neb., 2nd. At,co,N. J., 
2nd, 3rd, Jth, 5th, 9th, loth, 25th. Walnut Grove, Va., 3rd, 
4th, i th,  25th. Mr. Chas. Hasselbrink, a t  Hawna ,  reports I‘ cloudiness and moonshine have been a great 
hindrance to observations on the zodincwl light during the whole month of Mny, 1880.” The zodiacal 
light was visible ou the fbllowing dates : 1st and 21~1,  of great esteusion, illtermittent. 25th, 8 to 9 p. m., 
of great lateral extension and exceedingly bright; relative humidity, 78 per cent. 28th, 8:30 to 9:45 p 
m., exceedingly bright and of great azimuthal exteasion, with the line of axis strongly inclined bo the lett 
(south! ; relative humidily, 82 per cent. Mr. Hasselbrink, in forwarding the above, observes ‘I this 
concurrence of facts, namely, brightness, esteusion and huiiiidity, streiigtheris my belief that the light is 
more visible in damp than in  thy weather.” 

Metems.-Ssii Francisco, Gth, 9 3 0  p. in., very brilliaut, course SE. to NE., bunt with a loud report 
and with a gorgeous display of colors. Pensacola, Fla, 6th, 7th, 9th, 24th, 28th, 
31st. Little Rock, Ark., 5th, l l t h ,  %th, 30th. Cedar Keys, Fln., 30th. Boise City, 19th. Knoxville, 
12th. Ft. Dodge. Ia., 13th, 9 1’. m. Pates Center, Kan., 30th. Point Pleasant, La., 9th. Woodsbck, 
Md., 9th, 25th, 26th, 27th. Fayette, Miss., 5th. Corning, Mo., 2itb, Slst.. Clear 
Creek, Neb., 28th. 

Prurie cr:nd Forest Fi’i,.es.--?uZilford, Pa., 12th to 14th, “ terrrble forest fires,” over 3 million feet of lum- 
ber, a vast aiuount of valuable timber and several houses and barns destroyed. Atlantic Co., N. J., 14th, 
the loss by fires in this county on live stock, buildings, timber, &c., is estimated a t  $200.000 not including 
the loss of‘ $20.000 on the vineyard around Egg Harbor Citv. I n  Galloway township 30 buildings were 
burned. Gibson’s Mills, N. J., 14th, scarcely an acre of timber land for miles around which has not been 
swept. by fire, many dwellings and outbuildings burned. Blison. N. J., 14th, over 100 square miles of valuable 
berry-bogs, timberland and vineyards, have been destroyed. A t  the village of Great Republic, 22 buildings 

Zodiacal Light-Wabash, Ind., 1st to 7th, 12th. 

Bellefontnine, Ohio, 1st. 3rd to 8th, 11th. 

North Platte, 8th. 

Fall River, M t i s s . ,  26th. 


